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efEHi cibhoi:^i(i40, 141)2) a^isis a(i30, 133) hhsixi ^/ee^ gaymaf i^wi cMSMiia 

us S^/dS &^S2^:?l (strip-! ike flexible interconnector)(101)« S9SID1. 1g §^ 1li)OII SaDl^tt 

Sid . ■ . . • 



£ 1a^ ^ A|>^ij Si M^^(flow) lOil ¥^^°^ OI^SSS ( interconnector )°J 

£ Ib^ ^ ^^S5) A|:±:gj MS¥ 1011 Qiei Oi^'MSS &^aS^3|£l 

£ ic^ e ^^ssi Ai:^^i! ^ loii lr^^^ ¥^^o^ oi^MHQ ^^m.m^D\9\ uhss. . 

£ 1d^ B M±m ^ 1011 0121, MS(folding) °^All>^6llAl ¥^^^^ Ol^MilS E+^i 

£ £ IdOIIAl &^0|| ^^mD\\ M^Si^ ^^S\ Dl All-Elxl (f ine-pi tch) g-:^^!^ (chip-scale) IH 

31X121 

£ £ leSJ DIAll-niXI m-^nm mB\X\m Si^m^ En\ Ol^ggS! amO\± ^sjgCvertlcal device stack)2J 
&S£. 

£ Ihb eiCH^aCunderf il ling) S/£^ la^lKencapsulat ion)OII £ If 21 S^sl^ 5&a^^ 5!^l 

(M^MSS 4^5} citJhOli^ sigo] eS£. 

£ 2a^ ^ ^^§21 A|>igj IIOII 0151 ¥^^H^ 01SSi!& ^s.m^D\S\ S^£. • 

£ 2bfe e ^^921 Alr^tg Si IIOII CUSJ- ¥^^^^ oi^gsjg ^^sS^:?|2| &e£. 

£ 2c^^ ^S21 A|:^§J ^ IIOII ¥^^^S Oi^Mil© ^aS^:?|2J dH^S. 

£ 2dfe ^ ^^S2J A|>ili M^^- IIOII [Qd^. MS H ^ All liii: Oij Al ¥^^o^ CH^MDQ ^^mS^::?|2i BS£. 

£ 2e^ ¥ :?H2| md\J\ 3^ gSy.Me 5iX-ll CH^MSe PbhOI:^ ^#2] Ba£. 

£ 2f^ XHI^rsin X^I3 nH3IXIM SS^m^ OlSMga pyF0|>!i^#2J Be£. 

£ 2gfe All :?H 21 ilH^IXI ^ gStlMS Si,^aF^ Sx-ll OlMSiiS^^ ^S2J &S£. 

£ 2h^ ^ss^::>i2j eicHs^ ^011 All :?H2i nH^ixig s&afe ^!^^^l oi^gaa 4^^- ^#21 &^£. 

£ 2i^ e ^^SOll 216H 01^'Me.l S<!^21 ¥:?^^21 OlIM £A|6Ffe Sfll Ol^M^Q ^#2J BS£. 

<£S21 ^fi ¥^011 □^e^ ¥^21 ^S> , ' , ' ^ 

104 , 204 : Si?l £2 £f2J 

105 : ' 

106 : 

107 : gir ¥XH ■ 

120 : £S dfei21 g?| • . 

130 : a^2\ m-^Bwm au\o\± 
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S ehEfll Pd^O|i^ iJ n£All>iS| mom\ 20101, eCf &^AIISI^, -^OIIAISI 4^5! CH^Ma 

ehsfli cibhoi^si as oHMEisiioi^^oiiAife i!fi& pdhoirdiMm DH^ ^j\o\ m^±m. §ehs uHgshfe aoi 

^£15m. BII ^ Sfe §g 01^21 gHEXIl S!OI gfiS El, dh^^sjsf eg^ (proximi ty)S g^oHl gZf 

S £14:^^^ 4^ 2iE^ Ct§.*& bHgOl Xiiei^P. Oiagf bHgS mgSMI ISs^^E^ SEfe ISsS^6^X| at&. 

e^Sfll iJ°| 0|^M£IOID. 0|£i& bH^Oil CHsH. '^El5l eS(multichip module) ' OlSffe %0\D\ 
AhSaa. ■ IS (encapsulated) W^MBIOII CHSHAIfe. 'SEia IIH9IXI'effe S0^:>^ EgJSa. 01S|S£I(HI SICM 

M. m £E^ S^SSf IIH9|Xlfe.^sa^@ □b^OI>i°l ?ll#(hierarchy)g S^SJ^I ?ISH 2|:JI Pe ^V(top) #011 
Cf. . . . - - • . . 

25eeeK g El SI as SJ^EIS IIHSIXI SE^ Q\i\Q\±^ Q±. 73I&S. AlSOiaSU, S^ISIS 0H#£l3IIOia2| S 

=01 3^51 sfgaosMi, 01 Aisg ^5 a:'i aoiiAi e^5^:Hl '^^5^i^ sia. nau oi aisoii ^o\o\^\ 9\m 

Al, §E|1! Bigs ^¥ #^A1310te} thP. 

* gEia ;9iss e^s(singie-chip) niMoiiAife. oisgiJh^th %^ m^m ±^\J!tmy\ nmmQ\ &p. oias seis 

»1§0I BSS flISSI 3Hi^s S^AlOt 5is HlOjetp. 

* gEID »1§S 4:b|Xf:?f ^dhS 0ie:?f^8H0f ehCf. 0131S gEID «ISOi S0I6MI 01S:'^se^ SSyg * flisf & 

AJSSHOf SPfe 3!M 2I0I&O. 

* iSEIS fllSS 4:tilXK)||:>ll Hlg OI§S fllSSHOf 0131S ^EIS fllSSj ^311 Sl^fOI S^SjOIXl aS ^ ^. 
Ph^iej nSAII:^ B3llg ELoHOt ehPfe 5as SIDISha. • 

* ^EIH »lgS X^g§^ i^-UlS(cost-of-ownership)g BIgSHOtB S^E^. 0I5!S 11^21 <yaaoih :?1S6K)| <yag 4- 
S13II SsrSHOf SfPfe 3t!M SlOI&Cf. 

SS gElil lIll3IXi:?f ga * ^©1011 IJHAiaOiSa . OIIS SOl, &^S£I SSOI 'Oouble Electronic Device Structure 
having Beam Leads Solder lessly Bonded between Contact Locations on each Device and Projecting Outwardly from 
Therebetween' 01 ffl 1989a 83 29^X1^ .Bickford S0||5ll §1013 01^ ^51 7314.862.322Sfe gJ/S^ BXIIJK gJ eiE 
(beam lead)OII £J6H SSfSOl, Qllfmb ¥ 3H21 S ^S3H2 2iCf. 3eHU, S £1= :>I=S XHS. HSAil 

* J1IO1011 CH§t Ilbig taSOII fllSf gfBOl 3X1 5? SUCK 

^^SSI SSOl 'Multi-Chip Semiconductor Package'OIDI 1994a 73 19SX1S H. S. ChundMl 51018 01^ ^ol XII 
5,331,235S01IAi, EIIOlH-XISsf m^\±^ EllOIHfe OlSfoffe S^ef ^§°l ¥ ?H2| SJS 4fSS^Al 

31^01 Ahgscf. ols ^ gsi am sEfe n oi^s is^si nH^ixis oisBnaoi. iiH5ixi uioiiai aiois:?! 

SB SSKmount) afe 3IB VSfSSI £IE SE^ fflM, SS8PI ?18H nH3IXI°l 21^S ESSfe SlHOll S&SQ. 

Sari:^! EI10IH2J HblS S Si3 HS/dl6l2| nia^S, BIOIH »§a gS2| :)|^m ySXIl *!B<iK)l|A1 bl^WS BSSl 
Cf. 
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m SE^ 3 0|&^2J mO\ XIXI J\B dl^Haigj HHHOll ¥^^£jCH U&^5| UH^SOl ^£121 CmO\^^ § 

fliei-OI Ol^Otxm SICI. aaPf ^SSI SSOI 'Wultichlp Packaged Semiconductor Device and Method for 
Manufacturing theSame'Olffl 1994t^ 10^ AmJi^ H. SawayaOllIHI 61019 Dl^^dl XilS. 352, 632^01 CK m^^^9.^ QB 
^ms] m^, 21X^ m^Mmm 4^XI(resin) EilOIHOII SjoH QB , 4=XI IBI^IXI^ ^MSd. aiOIH^ eEHHl 

^6H ilH^IXIOllAI BlHOil ^sT^CK dfe SsiOl 'Packaged Semiconductor Device 

including Multiple Semiconductor Chips and Cross-over Lead'OjOl 1994tM 12^ 13ax^^ Michii gOli:>il 5l01@ Dl^ m 
51 ^15,373.188^010, g^^^S ^SSI il^ BIH-EBIIgj il ilHHOir ¥^^^0: Ol^Si dIHHai 

S2|^Uj¥ dl^OII m\0\ ^S(wire bonding)@CK ^\\QD\ , QB BIHfe §:>iai 2f0|0i ^goil °loH £^1 4^ 21^ B 

x^M ^^^a^m:>i ^uh ^^x]\ m2\ m ee^ ^oii A^g@p. o^x|e^o^ oi oi^Msi^ Mei^^ eh^ixi^ is^i^sa, 
oie Oil H^cMiM. iiMOl ue+61 feoi::^! ttH^oii mm Mms bcf. chs^h^. s^y^si ohmbi^ioi^^ 
e^£x■ll gs^ am, ::?is^ ^ui^ ^i:^s^so^o^^^a. 

^^SHj SSOI 'Integrated Circuit Package having a Face-to-Face IC Chip Arrangement '01 CM 1995t3 8^ I^Xh^ 
Papageorge mO\\D{\ aiOlQ U\^mm HI5,438.224S^ SJS :?ieoil feSi IC m Dm S^5iS(IC)M :?HAIe[ 

a. ¥ :?Hsi SOI. Mil ij a* si¥ si^si ex^M zfsi m^m ^igspi ^6h s A^olo^l ^gj^ aioiH-xtesf 
EiioiH SE^ M^r^^(fiex) 2}^^ ^mo\B J\mm ^^m, cHsmol oHxisa; oj^Msie ?iaH mbi^ :?i:?ii 

^ x!Xlx^l:?^ ^aam,. oi u\s aoii, iie ^I2^^ xlxlx^l::?^ giaaFH^ x-ii^:?^ oi^a. 

SSOI 'Method of Leads between Chips Assembly' Olffl 1998^ 6^ 23^Xh^ Ma eoiMI 6)019 Dl^ M 
5,770,480S^, £fe £2 SH(bump)M A^g6h^^E|Sj£| nHHOll ¥^^af:?l ^aH EI^Hdl^ s:h£1 A^ge 

jnAii[o^Mi IC m^m m^iAi^Q. MA\o\mM m aiimhi ^ goi :?i^ ^oiiai s^mu, oi ^^se ai^ a 

e HHH bH^e n^oiizHit ^g^a. zibhu. oi s^oii, ^ai aoioisi Mgoi dHHia:»i im^oii, 2.IH 
Hfiiise e.iH s>i2i m^Se^ ^61 ^ ^^M^m =i^^m mo.^ mQ. o\m ±^ nei^ e.iHsj xi\^^ 
BiH^Bii^' Sbi ^ ehP. 3iicf:?h, &xH^2i ^^xiapi ^m, ^ :iw ^ ^ ^^^ai^s^g 

aiH S:>ie.K)li UHxl^, HH Al mi 01 i!^ (passivation) #01 SCI XH^ ^ HSAII^ HIgOl ¥::'^&C^. 

e ^^e. ^'S^ SSOl 'Three-dimensionalAssembly using Flexible Wi r ing Board' Olffl 2000t^ Jm 4^X^S 

MalhiOIMI 61013 01^ m3\ Xil6.084.778s^ , ^^^g^ M^m ^blef M^AiM ^ ^4^^ 

gstiMg j^A\2ic[. m^MM 2in m\o\^ d\bs zxy^ m^m MSBiJ\ m^ao\^^m siw. n& 
01 mm^ ii-Afoi^ nH5ixi2i qiah-eui imeM am ¥§^^21 m ¥*roii s^si^ s^^o^ e 
Eixi^ ^^m ^fi^oii QSH a¥xi at^ffl, s^m nH^ixi ^:^isi ¥^^^^1 m^aim ^^9^:^im' A^S6^fe s^sisi^ 
Pbhoii^e :^ism7:isE" a^^cK * 

e m^H^ &e£l^. 21^ ¥ .Dl^ ^ Rolda ^01 H aSSI 'Multi-Flip-Chip Semiconductor 

Assembly'^ ^01 1999td 123 17^ S^eh 01^ ^6) ^^160/172. 186^ ^ Coyle eO| 3 ^^gSJ SSM 'Flip-Chip 

on Film Assembly for Ball Grid Array Packages'^ 6^01 2000^ 11^ 16^' m^m 01^ ^6i #S! 7HI 60/249, 385m Oil Ai , 

Mmm^ m^^^2i mx\o\\M ^ sh« Ahsm^ qiah eixioii o\^jmx\2\ m^-m o\^mz\ d\^o\ PHAigoi 
n^ii. o\^^m o^^^^ me oi^mbioii ?xo\m^ oisiai u¥ biMm. ^eoiife d\^o\ 

e^£x^l AisoiiAi. ^ai gi-:6:9ira puhoi^g Mmm^ meow chshai xibH^ej aaci. 

[QsiAi. o|g:?^^6^D1, oi^Msi * is^sf :?i^oii i^i^moi ^'eis iih^ixim fli^sfafe as^sin XHi^fsi ^^aoii 

CHoH Sfi^OI ^OFaP. 01 ^'mS ^^£x^l X1IM D\m ^ S?I2| ^511 ai HSA||>i SxK)il 4^ 

oji^m mmm m^Mmmo^ mn, m^ ^^^oii ¥:?^^e] himm ^:?^6^xl d^om anji. hm^ ii<msj^ hims 
Msmo^ mu. b^^^6^:HL ol^^e^ ^t.^ Mo\m aiz^m b^ai^ih m:)\A\3\^M g^sioio^ mo. 



m,m^J\m m^mm/am VMOII ¥JH(coupling member)^ ¥sri,^oSMl 

^^^3^:?lfe,, cmo\±D[ M^s\ ^01! ^sa^^ oi^Mai^ ^421 M^ ^D\^ 

¥XHM ^oi£ mus\ ^d\^^ y^x-ii cid^oir^^M s&^sm. oiE^m nii ^i,^ ¥xh^ hm smoii 

£}CH OhXl^^o^, M2 BDm 31^ ¥XH^ «I2 ^4= 5^011 ¥^^£JII. :^II2 ¥XH^ ¥M01I 

^ ^^s^ Afoi^oj Pbhoi:±:Oii 4 2ixle.^ ^aioh^ m-±3i\m ^ gj-A^o|^ ah^ixis} ^oi sjgsj 
am bn^^o^ ^AioiioiiAi, g^AiM ^^^s^::'!^, ¥^^a o\^^ qu[o\±e oiah-eix! m^owM ^'dJ\^2i mm 

¥XHg Hlxl^o] ehCL 01<^^ Clb^O|::iife □lAil-fflxl, SH^ HH^IXI ^ QIAIhfflxl M 

^ ^^S^ Cf^ 51 4Hj QlbhOI>i:M g^B BxW H^Eh^ (prof i le)^ CH^Mtiaf^ 51011 CHe^ J^^^\ 

°i ^ Ai^^^s x-iigmfe 5io!a. 

^ ^^goj gsyMoij cHoH a4^^ SH^^C footpr i nt ) D\^m oigso^Mi a^hire 

msm^ 5oia. 

e ^^s^ biggioi ^^Aii::^ gsi hioim gofoi x-iioi s <ysj^ see ^ism^ ^loicf. 

e ^^SHj ^i^Hj ;^iMoii ^g^^ 4^ 9Ji^m m^Mmmn. x[m\^s\ meow ^sm 4 

oias[ ^ss cHg ^mm mj\\ :?Ha k hsaii:^: ss^a sssi ^iaioii ^sh g^acH sp. ag?& 
^301 SIS ^ iHssj ^fi^e g^Ai3i:?i %m ^s^h^ 4S3oi sa. 

^ m^2\ ^Aioii^ ¥ :»H2i E+a sEfe wa-ii im^ixis 4g esy^, q^^sj oiAn-nixi n-r^^iia im^ixi. 

EEfe a^'Sj SHS SJ Mils ^&Ai^a. 

^ ^^S£J M2 MMO\\^ All :?H2J SEfe ^^-g EH^IXIS fll^^an SA^^ X-II3 nH5|X!2f ^l^Al^CK 

^ ^^SHj m 4'Aioiife All :?Hsj ee^ ^^-s hh^ixim 4§ se^ q^2\ diah-eixi n-^^sia nH^ixi, 

SEfe SHS Mils ^pM^lQ. 

e sssi m ^Aioife All JW9\ &a sEfe ^g-ii iiH^ixig ssAiacf. ^ pgr& Ai^ am ^mm ch »is 



^ m'sow s\m Rm^ ois^^ n £^ 8^ §¥s m=?mo\\ ah^s ^si^ miny naaoi 

^ IIH, e ^SSI tlh^5i§h ^AIOIIOII ^eh ae^l ^SOII 2I5H Se«5H.^ 



^■^Se, sr^^MI ejgEj^, ^§£1 SSOl 'Three Dimensional Assembly using Flexible Wiring Board'OIDI 20001^ 7 
^ 4SXt^ Malhi OII^II 61019 Dl^ ^ol fll6,084.778m, Rolda MOj. 3 ^^§2] SUM "Mul t i-FI ip-Chip Semiconductor 
Assembly'^ 6K)1 19991:^ 12^ 17^X^^ Dl^ Xil60/172, 186^ ^ Coyle eOl Zl ^^SHJ gSS 'Flip- 

Chip on film Assembly for Ball Grid Array Packages'^ moi.2000id 11^ 16^Xh^ 01^ ^al X-1160/249,38 

^ ^^SOII [Efe ^ ^^gOI :?^XI OlI^AM :^I^9Q: Al^^' ^ 1^ £ 1a UiXI 1hOilA] £A|§; Al^gj §^ 

M^^llfe £ 2a^mX| 2i0ilA1 £A|g. 

Al^gj ^ lOil OiaH, £ lafe AR^§£]^^^^ ^^s2^:?l^ S^^M £A|ohp. oi5^g M^AiMeh Si:>l 

eiSOi^ia. b^^^^^^^iii^ 4001IAi 80/an:5FX|£| ¥WI ^^Ui^i MdlOIOIH ^^OlCf; ^¥ OIIOIIAi. OI5tl^ M 

a 4^ 2ia. s^eh ^esM ^^ii^^f xhs^ pcb ^xi. fr-4(oii^'ai ee^ Ale^6^s on^^ei 

2 4.XIM SSeha.. 0|BH^^ SS S3W^¥E:1 oJ4,^^ 4 SIO: Dj^OII A:i si Af^ 3-M % Sheldahl; 

^^OilM^, Shinko, Shindo/ Sumimoto. ^ Mitsui; mgOilAi^. CompassS Sa^e^Q. 01 ^^^S^::'!^ ¥ :?H21. SSie 
£ 1a:?^ SSEE^AI ;^I2 se(103)S £Aimfe §^^. £ Ic^ tJHSSE^Ai Xill Se(102)M £A|£^C:|. 

^^SS^:?^(101)0^I CHeh S^(integral)^ 2:?l £2 Bfo] (104)(^Bll^Mi . £ 1a£| S^SOil £A|g)0|CK 

e^^^H^ 01 £2 E|oi(104)^ b^^^^5F:>ll ^ 15 ^ 40/™ ^^j AfOl^j, g^^ 5^(foil)^ nH^Sf^a. 

XHS^ ipdi. ^di ^. Wdfe(Pd). u^/^ §i u^/^^BfM^ si.^EhCf. oiEit^ £3 eiei 

^ ;gi1 3^(102) ^011 S:?!^ gj^i 5M{105)°I HI1 OiaiOl a 2!¥ SM(106)£j SM(106)SJ ^12 OiaiOlM ^^^.^ 

a, £ icoii £Ai£i^ ^oi. o^eH§^ oiaioife ^£i@ s^oii>m ngsf^a: ^^i^ gj^ s^dos)^ 

a4-£i o^^llOls saisp. , . 

e ^^soiiAife, sM(i06)2j 01^ e^^sa ij^ sM(i05)2j e^ezfsi oi2« e^^oi ^^p^ >ioi 

ma. & ^^§01 iiixi2j EJ? £^ sMOii 4- s^exiaFs, bF^^^m:^!. oiehs^ diaii-eixisi s 
M(105)^ e^ez-^oi 100/^ oim^ ai^ ol^£lo^ aici. □^s^o^, aiB^ eixi^j s^doe)^ g^i^zioi 

m^^^^ 100/^ 0l^^^ Ol^aOi aiCI. 5M(106):?h ^t^ ¥XHS ¥MOII THI^sPI 

la^OIL OhSdlth 01^^ >bdlXK)|| 5J8H XF^ H^a^ fi^, ^ &^£^ill OI^MBIOII ©dlt.^ M ¥Sr A^0|e:7^ 

jaissife 3g s^Aitia. &iejm:>iL s^doe)^ a-^^i^ im^ixig s^oiMi ^H&i^e xiise^ct. 
s^^^o^ ojip aM(io5)^ ^ai 3 5goi ^ii?^xi^^£i^ eiMOi^ia. sm(i06)^ sa:?^^5Ho^ 

6m DiefAl <y5l^^e^e^ ^S^(wetting)e .fieSHO^Bl e^Q. Oia^ UisfS ^^(ref ractory metal)(BM. M£IMei, 
ElElfe. EE^ ElEF^/gr^e! ITS S ^^(noble metal)( WBf^, SE^ ^-§¥ ^ SEfe 

^ w^)£j ni^^ 4^ aia. 

Ai>ii! a le A^s5^fe ^¥ xiis. §j ai^^ii ^ us Afgm^ ^¥ xiiMoii maH. r^^^a^::^lfe sfu^i 
di^ ^aa^ % Ahoisij [EHSoii Moi g£i^ e^^ moiiAi E^^a^ ^ximt^ e^a. b^2l aoi. 

b^&2!6^:Hlb EIIOIH. Kapton™ SM, MBIOiaiH, SEfe XHS2h aOL <M^S XHS^ S[MOi 

xm, I[Hes^€! £x^l.£l se^ a^si mm sse 4 sia. 01 ^^^oiiai. ^xhssi ^e^a as^^^^ bioHss 

^^£X^I SI a p. C. :?IEhZ_K)il WEIS X-|lS6m, % AFOIg^CHlAi ^ Skf MOilAI U^Ufe 3i,^Am 2! 

oia, ^^ms^::?i^ oii^Ai, fr-4, fr-5. se^ bt 4x1^ eisoia 4 2iCL 
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£2^21 ^i-ea^M ^^m.m^J\^ 2^^m ^ 9iU. 0\\m Northtield. MN ^XH^ Sheldahl. Inc. 

^¥0 2^^D[^m, NovacladTS! ViaGird^^ ^ 91Q. m^^9,^ OI^M^ S:?! ^ £S XHSSi e^Me 5m 
£1 36IOiej^'(coherent) SOII iHCHS ^jg^^o^MI HI^^SCI. Dm2\ mm m^S SilOIXH H^H S XH 

sE^ £^011 sjuH e^fio^xlII, tsi ^^si'impm^ ^eiioi^(abiation) SE^ oiiso^ m^sa, ois^i^m ^m. 

^¥^(Bi). fia^a^^ ^^m^ §i Sa^SJ S^t^ 3go^¥Ei <y^@CL 

Qz^m mEAm :)\^ ^ 9iQ. ^mm seh^ (^^^ £S se^ s^^^i a^) g^^(deposition) d\^. ^ (^£id 
LHxi 0.5mm ^^oixiet. ^^gai e <^ * 

la^SfS PU^OI>l(108)^ £ 1a2| SSSOll CH £A|@a; £ IbOllAjfe 3 SAISCK Ol^^t^ UbhOl^^Si ^Bll 

^ 01^ ^A^::i^ SB|^£J Texas Instruments IncorporatedOil 9\m MicroStar™ M OieilO! (BGAs) §J 

MicroStarJunior™ HH^IXIOia. 015H£[ PtifOI^^ ^^^S^i^l ^^ m\0\ ^ Mgiir^IH MCIH(molded) HH^IXIOil 

£ laCHI £AI9 2:^1 £2 £ie](104)^.. £2 aheiOil ^CH£ o[U9\ ^§ gSt£lM(£ 1aOil £A| o[g)S 

5Lsri^ 4^ 2iD. X-ii>^, . 3HiIHA|Ei. oj^a, ^Stf!^. ^ eS^M ^ ^^^S^^ L-ilM?-JB^ OIIOll 

s&so. oieH§[ a^^gsy^e jsm &mo\ g^ssMi sigsi^, Pritchett ^oi zi ^ssi sse 'Piastic chip- 

Scale Package having Integrated Passive Components'^ n[0\ 2000t^ 101! 31SX^^ S^e^ 01^ X||60/244,67 

3^011 sie :?HAigap/ 

£ 1dO|| £AIS bKM! Cljss, gii|AlM ^Mi!(101)0L S SMSi ei2 M0|£| 

BQ. 01 MS2i ^nif^AM, IIH5IXI ^X^!(108)^ Aj^ S^aHI, 3 :>1HJ 2j3^^§ J\X\^ 

o\mm^\:>[ ^a. bfg-^afcis. ^soi s^ai xi^as^ oi md\x\ ^x]\^ s^r^i^ ahs 4^ 2i 
a, • 

£ 1e ^ £ 1f^ &l£jtil PbF0l:±:2f §,^^1 ^ Slfe ^^^e £Ale^P. £ lefe B^tOIDI. IS^sf 

(131)^01 SSa^ ^^°\ Q\Hhmx\ BJ\^ mm ¥XH(132)g D\X\^ Q^S\ m'±3\\^ Pbh0l>i(130)M £AI^^P. 01 
aeh g& ¥JH^ ^01^4^ , SE^ £S!S2I QSTS aifMS e^MOIXI^ gkT 'S'^ 

^ 4= SIP. ¥XH(132)°I W^B ^km^^\ 5MS| HH^e Oiai-0|DIS(fflirror-imaging)t[P. 

£ IgOII £A|9 ^01, Pb^O|^( 130)Hj DIAII-nixl mm ¥XH(132)^ 2^=? 

m SH^Mi. ¥Sfap. n p.^ ^ £i¥ ¥moii ¥^[^171011 .^mm mm ¥xhs :?^xlIl 4^^°^ ^ssi 
^EH^o^^ £ oiAii-Ei^^i a:>i5! mm ¥xh(i34)m :p^^o^Ml gn-gi oii^m£i:?f ^iss^ P4^si bm^ 

IC ^(133)2J &S£g £A!&P. Oldfe^ ^t,^ ¥XH^ 'M'(4^^@ b^2^ ^01 ^4^ . 1^^. £^ £ 

B^9\ 2!^mm^ eieois) £^ ^bi, ^bi us, £^ ^p/u^/^^ae ^ex-ii^ ^aa^ iie^^¥a 

SH£ 4= 2iP. OlIM ^AF^Ig, ^§ £^ a^ =§3^ Pg^§h SISM 

3,^510^ ^noii QisH^ ¥«I(134)M gj^ ¥SrAI5lb ^S^, OIDI 0IOIH-Xhe§f-e9 

(TAB) aaOilAi SoHX^e bhSf ^01. Sf^K interdi f fuslon)Oll :3|^6^^ ^-gf^ :?l#OIP. e ITS 



oil ai£h bFi,^^eh Dl^S 0\^\0\ Oi^MBlg iS-^S (gang-bonding) D\^0\Q. 01 D\^S I2M§. 

^ «s[e ^is&a eAioiL m^Ji ximm^w B^m^ smm ife^s su\^ m^s\ shinkawa siAhs^a ^ 

£ 1h^ ^ea^ M^m 11(133) ^ ISssfS ClbhO|>::(108)Sl (>^^»MdhS&^2^o^ £ 
MmQ\ 01 01^M£I^ ^ £l¥ ^MDil ¥^^5H?I0!I 2^&e^ M4=S| ¥XH(107)M CH :'^^ICI. 

£ 1g^ PdF0|:^^(130)£| m^\X\{^3^V^ a(142)e^e ^^sS^:?l^¥Ei Ol^aOi SIMM tAle^a. M(132)^ 

^I4=(CTE)011 CHsh ^0|::»h 4= 9X^m XHSM ^s|S!6fe §§01 2iCK OjeiAi, SHM IS^SF 

am IIH3IX1 ^ ^^sS^::'! A^0|2J 2S01IAi£| S^ta xH^^( '2101^11 ■ ^^g) (polymeric) XHSg 

a(142)e xHs^^AM £ IgHj OiMMdlOllAl S^^^o^ ^uk ^ojeg i^lf&^fi::)^ SICK . 

3EHLK eiCH^ii ^^S^ ^ 1hOll £AI9 O1^'M£l01l ^llw ^ 9JiQ , ^¥ IS^sf XH^£f mM . 01 21CHWg XHS^ £ 
IhOllAi 2l5^<M(142)o^ £A|^Cf. ^^^^H^ 3^ Oi^MBIS S^^e.^ PMOII ^gSCf. ttHD^i^ '21CH^ 

(underfill)'^ Hdl^Ai (precursor)^ S.H\^ iJ(capillary forGe)0|| 2\m ^0\\ o\^^' ^q\\ ^ 

msm ^OiSl^JSICf. S^^H^, m^xm HBI^AI^ asi^Ksilica) S ¥^^(anhydride)S xH^S OII^AIr 

ns.m s&^^^a. nam u/h nai^/d^ Jimsn. et^agu gsfsioi la^sf^a, e ^^so^l 9\m ^[^^m 

2iCHlS g^g^ Tho^Ilas:?^ 3 ^^S^ SUM 'Low Stress Method and Apparatus of Underfilling Flip-Chip Electronic 
Devices*^ mo\ 1998^ 5* 6SX^^ 01^ ^5) Xil 60/084, 440^ Oil I^HAISOl 9JiQ, 

^ e^^ ilOl! a\m, £ 2a^ M^^gHJ ^^mm Us.^^J\{20))9\ EEAI6H2. £ 2b^ n^9\ B^S 

g, £ 2c^ Z15^°l dH^£M iAIthCI, XHS. M^All^. £2 dfej(204). SM(206). S 

:^l^ gStlM, »(207), i4 nH3IXim@ Pblf0|^(208)2| £ 1a, lb IcHJ ^SUf ^AmQ: B^^^ 

XfOIS^ ^^^S^:?l(201)£l ;yi1 S^OII ¥Sf@ OliiV mstd^oil ojsh;^ £ 2b §i 2c(HI £A|@a. Qje} A| , £ 2c2j 

gj.^ nHe^ £ icsi^imeiF di:nimoi ^^gsi b^sfsoi aci. 4=e g5t!M(2io)si ^^^ai^^ ¥sroii hss:?i 
imgoii 2c0iiAi^ ^jtii^o^.g^sgxi st^*a. . • ^ ' . 

^Ahoh:?!!, £ 2d0ll £A|S d^£^ ^01, gj^ Si SgOil eiaeh S^2.K)ll £2 £f 21 's?l (220)011 MS] M^AIM 

^^^2^:>l :^M^(210)Hj MS^. £ 1d01IA12J ^^^S^:»l ( 101 )2| MS^f ^AFmCI. 01 ^:ilf^Ml, Illj^lXI ^xll 

(208)^ Ai^ s^om. n :H2j ii-^^i^ nH^iii^ si^de ^^ ^m o\^m^\:)[ scl, dF^^^sKh^.. 
BBm ^mo\ s^ai xi^sii^ oi iih^ixi ^^m^ m^'m/i- 2ia. ' * . 

£ 2eoii 3 ^3f:?h tAiea. DM ¥Moii ¥2^6^1011 ^mm ^4^21 Si^ ¥XH(207)(g^^^^^ M)M :?niii 4- 

^Q^^ ^#£lfe. S^^^H^ 240^^ Xl§@, 11->^311^ IIH3|Xj(208) ^ OI<i^ 3:^1^ M(210)2j ' m^M^IOI 

CI. £ 1g g IhOIIAI ^Af^^ Ol^'SaSf £ 2e011A1£j 01 OiSMBI^ ^ ^S2| X^l^^AIOilM UEftHQ: 

• EE 1g. 1h ^ 2e: ^ ^^SH] Xil 1 ^AjOjl^ ¥ :'H2I ^^-11 HH^IXK^ Ul :?HHJ g|3)^XI)M gSye, 
SE^ 04-2i QIAII-Elxi. il-^::^!^ IIH^IXI SE^ SH§ §^ Mii^ Sillf ^Is^AI^Cf. 

. £ 2f: e ^^S2J Xil2 ^AlOllfe All :^HS| Bg ^g-ii 1IH3|XI(S ^WSi mJ)[X\)m M3 md\X\S\ gi^A|3lIl, 

oiM^ x-ii2t£ii2 3Ahaa, . . ' * * " , • 

• EE 2g: ^ ^^SOI X-II3 ^AJOII^ All DW9\ B^ SE^ ^^-§1 IIH5IXl(g DW9\ mV[X\)m ^S^^, SE^'P^^ 

2i DiAii-Eixi ii->i:^is nii^ixi. EE^ D4^2i s Mpm miA aiTAma, 

• £ 2h: e ^soi X114 ^Aioiife All Dm Bs SE^ ^^-s iDi3ixi(s 01^ mmx\)m ^&Aiaa. ^ 
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^ 01 Oil A! S ^AIOIIOII ^S£I01 S^XIB.^, 0| M^m^ 2iD|^ 5H^£i£^ 2J££|XI S^^D.: ^ 

xHss seg 4- sici. Ir^^^A^ ^sisi ^aioiims s&mt^ Hisaaa. 



. M^g^^ mat ... 
Aii:^^ e°j JdioiM smot aiM^ xiioi §^ aes ;^igg 4^ siQ. 



^4^51 ^nmm ^bl5^^ ^oi£ sma ciHhoi:^; s! 

sq;is 2. ^Msoii sioiAi 

S^S 3. ^nSOil 2iOiAi. 

Pb^ol>::^ 2i¥ ihhms IIH5IXI01I is^as nom, m ¥xhmb s 
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a^S 4. Xilli^Oll 9JiO\M. 



^^m^^Di £3 ^^elM0li s^ia ^ch^ gmoj 3:^1^ estd^g ch s^^s^^ m 

5. 73I1S01I 910\M. 

6. XillSrOII 2i01/H. _ ,\ . • 

7.. ^ntroii sich/h. 

8. ' miSOil 2i01/d, 

S^S 9. :^^I1&0I1 2ACHA1, , 

Xlll g& ¥WIM^ ^ SHM. ^£1 SHM, ^£l/U^/^£fM SHM z-^ £2^5] 0||=A|S HMH 

10. M^mo\\ 9JiO\M. 

^^^x^l cimoi::^ o\^o\\M sMMoii ¥^^a^ mm ¥XHM Mo\s\ gjsjHj szts eiCH^sm^ 

s^^ssj bi2£s MB-imM CH ^bim^ ^s^^ ^^x\\ o\^m^\, 

11. • 5JII1 g M2 R^m =?um^ bd\ ihs£| ^mmm m^Mm - '^^^m^D\^ 

M\ ^011 ^imnm m^^ ^^s] ^^x]\ L\[i[o\±mm ^^:^\ ^^oiiAi £2 a^eis 

e ^biaFw, ^^D\ ^^mm^Jim mm x-in s^oiiai ^oi xii2 a^^^ e^ssioi ^oi x-ii2 ^^chi smm 

fiMSoii ¥^^£101. ¥M§oii ¥^^a:?ioii ^i^^sh ¥xhm 
a^s 12. xi!iii>^oii sioiAi; 
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13. X-l!11irOil SlCHAl, 

^^mm^Ji ^^si £3 a^eiMoii s^^g ^o]£ ©moj ^i?!^ esy^M ch sem^ 3!e ^§!°^ m 

15.' x-iir^ H12 fi^e ^bim^ sc^i.^s JHssi >ieti§ saiAiM ^m.m^J\ - ^^as^ui^ 
m ^oii 2i^o[D\\ ^^sx-ii Pdmi^MM Ai^ a^spi ^aH x-in ^^oii>h sioi^ 

^^D\ HI2 ^4^ SM^OII ¥^^£101 ¥SMOil ¥^^£I:?I01I ^mm ^4^HJ HI2 ¥XH§ 

S^S 16. HI1 ^ Xil2 SSS ^bl6^^ ^2 S^AiM ^^011 ED\ 

HI1 S3 ^^011 s^SBj mi oiaiioi ^ smmhj x-ii2 o\b\o\ - ^^d\ .o\^\o\m^ ^^:?i ^^m.^^D\ 

s\ ^di@ s^oiiAi 3Msf£i:n. EJ^ SMMsi e^szf^ 01^ ^^^^ SMe°J oi^ ei^ 

^^21 SI1 ai[.¥XH^s ^til6^fe ^oi£ amsj, ^^x\\ Lmo\^m 2^=? a^soii ¥.^^Ai^ife .b:^i; 

17. . HI 161.^011 2i 01 A^, 

^01 &^ss^:?i ^^:?l £2 ^2imo\\ ^ch£ am^j 4^§.a:?i55| gatdMB s^m^ B^wm p sifm^ 51a ^ 
s^n^ pb^ol>^M cH^sgm^ 

S^9 18. THIieSOlI SiOiAI. 

^^£x^l Pbmi^ moiiAi ^^:>i ej^ Rmmow HI1 ai^ ¥XHMe^2j ^2\9\ s^^m m^^2\ m 
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uoj oisiioiM ^^m^ ta^si gsee 

M] ^011 /ds eisam sa eieigoii a^a^ umo\±mm m^m^^^wi 

S^S 20. Xill9&0il aiOi/H. 

S^S 21. ^I19S01I SiOlAi, 

22. 7ill19S01l SiOI/H, 

23. M2 s^M ^bim^ 2:^1 §s iHS£i g^/HM ^oii s:?! £2 eiei 

^^^^^D\m mm m s^oii/h M2 se^^^gg^ 2:^1 ta^nj s^m samQi. x-112 

^ H12 s^Ma mum^s\ 01^ zi^^mp - m m^m^ b:^!;- t 
«ii fe^oii Ais eiamoi sa sfeieoii s^a^ e^£x^l cld^ol>iMS ssm^ 

£+511; 

Xil2 SMMOll ^4^S| HI2 a:'!^ ^1.^ VXHSM e:>ii: S 
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£S1b 



108 



103 

/ r 



108 



107 107 107 107 107 107 



S S V. \ \ \ \ 

105 105 105 102 105 105 105 
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102 

4- 



105 105 105 105 105 105 



^ o ^ o i> o ^ o ^ o ^ 



106 106 ' 106 

Q "S) Q "S) O (5' 

Q O O O O O 

Q o o o o o 

o o o o o o 

Q O O O O O 

P O p O O 

106 106 106 



105->^ 
o 

105^ 



105"v^ o o o 



o o o o o 

o o o o o 

o o o o o 

o o o o o 

o o 



o o o o o o 

105-^ o o o o o 
o o o o o o 

105-^ o o o o o 
o o o o o o 



o 

o o o o o o 

o o o o o o 

o o o o o o 

o o o o o o 

o o o o o o 

o o o o o o 

o o o o o o 

o o o o o o 

o o o o o o 

o o o o o o 



105-^ 



105 105 105 105 105 105 




U L< 120 

107 107 107 107 107 107 
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131 

132-^^^^^ 131 



/ 132 132 132 



X 



131 

' u u u u u u ' 

•-CTU u u u <^ 
' u u u u u u ' 



>133 




^ y ^ H 
107 107 107 107 107 107 



142 



141 



108^ 



LL >133 



>j !^ y V ^ ^ 

107 107 107 107 107 107 



£S2a 




208 



1 j: 



208 

J— 



p y y V y ^ 

207 207 207 207 207 207 



210 210 



202 
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206 206 206 

ob ob o d 

o o o o o o 

o o o o o cy-206 

o o o o o o 

o o o o o a-206 

p op o q o 

206 206 206 



210- 



■210 



202 




p y ^ L< 

207 207 207 207 207 207 



210 



210 



240 



208^ 



208 



P y V ^ ^ 

207 207 207 207 207 207 
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208 '^ C ) 

>j H y V ^ H 

207 207 207 207 207 207 



208 



208 ^ ■ C 

' >J y y y ^ 

207 207 207 207 207 207 



208 



207 207 207 .207 207 207 



20 8^ fj ) 

(r i \ ( u\ im IK > < ) ^ ^ 

208 ;^ Tj ) 

' ;j o u ^> 

207 207 207 207 207 207 
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